Adult germ line stem cells as a source of functional neurons and glia.
The derivation of autologous pluripotent cells has become a central goal in translational stem cell research. Although somatic cell nuclear transfer and transcription factor-based reprogramming enable the generation of pluripotent cells from adult tissue, both methodologies depend on complex epigenetic alterations. Recent data suggest that the adult germ line may represent an alternative and natural source of pluripotent stem cells. Multipotent adult germ line stem cells (maGSCs) with properties similar to those of embryonic stem cells have been derived from mouse spermatogonial stem cells. These cells exhibit extensive self-renewal, expression of pluripotency markers, and differentiation into derivatives of all three germ layers. Here we report the derivation of multipotent neural and glial precursors as well as adherently proliferating neural stem cells from maGSCs. Characterization of maGSC-derived neurons revealed segregation into GABAergic, glutamatergic, serotonergic, and tyrosine hydroxylase-positive phenotypes. On a functional level, maGSC-derived neurons generate spontaneously active functional networks, which use both glutamatergic and GABAergic synaptic transmission and engage in synchronized oscillatory activity. maGSC-derived oligodendrocytes undergo full maturation and ensheathe host axons in myelin-deficient tissue. Our data suggest that neural stem and precursor cells derived from maGSCs could provide a versatile and potentially autologous source of functional neurons and glia.